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S3 Of ^afir J/& £ J &<X°I &3Jm 

gstiisiss ^ois mofl §?3oi sia. 

«n SAIg-xl S, 7h§ 301 AFSEIH 2i£ 31S CRT MaSSHMQ. 3E1U, OTTSaSSHI flSt* S. 

arcs lamaa myjwvmnssssbfu 

m^SEISI 2LIH2I »S SAI3*IS& SMZK 

Olgtt CRTMEJSS2I 38* ^SKnXI- mm** IAIS^^ CRTSEFSSHHj U|*| SF2 Sgf^ p> 

«! li A| §ITlJCO : lSS f Crw* a I D Uv\Sm M jflaOl M B°(PDP^P I asml ^Sp I ay ^anel f SO] 

21=01. tin 7m M%UmO\ aigSAISXIOID. 

UeM M All Qll^IzS "Sill ^llAfg-Sl^A^Shsil^ls UEkPaQI LI sS&XlVIf- 

^Ah2 (14)21- 222(15)01 siaSKfl fj«£II2. 271 ?AI2Sf 22201 Rftflfc m* 
Q Sf±(16)£|- ^Mgj^^EI^I- ^tSEICH SiP-. 271 »£(16) = 5^2^(26)2* SI 

SdVsa^^iaa^^aaa sasm3¥.< mil p 

±±2^11- E3I°J2^ AhOlQfl 2H7I SSLK 

271 tmOU S**rS ^A12^§IC(10)2|- £2*3^510(11)= PCB7I52I »S SI^OI 
aSBH IC(17)S^E1 JiOlfiSffl- gfe^Hf a^WTfeD. 

271 £121 £2011 SLMtt «!SiAIS*l = DS3If 301 gajfctO. 3*1 SMgEI IC(17)S^E1 ±39 2? 
7IM gfe^S^ 222^W IC(11)S °J^SD. 271 2222— R(Red), Q(6reen), B(Blue)0fl JlSSfe 
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#71 §H?(25)2| Aj2^!(15)^^ SHHBUHI 2!7ffiJD. 01 IB, #71 ^ilBi IC(17)S^Ei e!7ftl£ g5|- 
iJSOij oH £AKd?glC(10)& #71 g#£!2:7|- oj^gj ffcfcS^(26)W S^S ^2|M?H XI ^E1( 13)21 
71101 M g =2|. ggS ^A}-£!(14)£^ ^AfSgfg °!7^a. 

#71 ?Arasroi 2*m& wi e>7ras, #7i ^Araerai ej^s ^Ahson sis ^m?hxi^ei= 

£§(on)SPH £101 #71 £±3^0B 3^£! £!££!(HI H = S S6te!£7l- #71 BJSaSS mM Eae!S 
e!7hSD. 3E13, #71 EaeiS^HF S^S sh^S^Qil 3 SOI Ei7haCH #71 #52] 3*3 
AI-OIQil B«KH SQ. 01 101, #71 SM^M- SteS^ AHDI2J °-i!g(24)2] SWI 

oi um 7ii eich iwaaoi &mm aaa, oiatr swmsi ssfs °i^n o -s§£Ai&xi7h s#g u 

sstsj^s eHgsAi§xi^ sn#27h zw^m d^^i sm mison 23011 uEm 221- 
ami *mohsi asa^sican?!- m\5}0\ aa. nan, #71 ***»2i £!££R§icfe ofLfej 
m*08)°^ SMsaicsa- ssaoi 21a. uzhal #71 sgnH2(i8)g Son 5mbeiic(17)£^ei si- 

LI-2J 2M(dot)0tl SlSSfe ^31^ 2J7^0|- EH«SKI2, o|-U2j E}~°j(l ine)(HI fllgtfe g# 

£!£7> EHxlEIS #71 £!:§:£! (15)£S ^W^Oi) m^^Q. 

3 3 EL #71 H^PH^ dSfl^SICOII 2*= S#£!s:7t EHSaEIS IC(17)^ DH° HH|-g ^El 

S#£!£g ^5ll0t 6!0. ^, ICHJ §5»-^E|-^7h £0Ktt tlOS 30IQ. Ol^tTi! §^ 

Eh^= ilSfil^glCS* ?B UHhOI^tH! #§t* 27I3 ^g ^DL 2 U?E*5 2!tl" 
27MFg-0H(EMI)2 ^AlgU °«=0il OISD. 

ZLEUAj, OlE-ltJ- Sfll Si oHlol-71 ?|SKM gEH0il = 2421- B0 1 ^SSAISflg Sl^SS^ »Ha- 
25£1- St) I £!2:d7glCg #,£|- ^ ¥^CHI gxlofe Ei§S3(double bank) ajg£A|§ 

a s gaioKr »e« Astasia. 

#71 242] SSWS ^SSAI^Xl^ #71 €^«HS d I CM Aa B2J = ZlMtj- 

ei-OI g#d£B ^ 3BS@ dSg^SICM e!7»KW 2HxlAi?| = gfgOia. #71 ^giAlg- 
x|2J ^g ^SohS C^HI- ^Q. 37EI 5^ME1ICD1I S EFei(line)£l S#d5:71- °J7ha^, ^ 
MMEilC^ A S^OU n^5t= S#i!sa BS^(H! tH^mfe S#6!2g ^MgEllC(17)(HI LH&S DflS 
EKESDIEADW »3S AiS^FIl, P^^ffiH EK!(lire)S| g#ds7h °17H tffl #71 OH H El 01 73Sa 
SiS 51 ^Kfi EF£J2j S#ii2:7F^ A£h B2J ds^^^lOHl =A|0fl °}71S\0\ EH^ISQ. CP-EhAI, #71 
23°1 ^giAIS-xl ^gtl^Dtl fcfl^H ^^^Ef^g ^ SiCK 

#^1 25CHI UEl-tf Q M U JH (double bank) ^£2J ^§5A|&X|^ >J2:^01I 
^^IC(32)a ^^2] 615:^ Oil <y2<y^^lC(33)g CLf^ ^xloHI, #71 

d:s:£^IC(32)a !C(33)CHI SAt (HI °J7ht|-01 EHxlAIH^S^ #71 

232J ^gSAIS-XlBJ ^^tl^Oil HI^H ^?^^E^g geiQ. 

3E1LK #71 242] ^^^^gSAISxl^ S#d2g *Jg"AI^Ot oF^ Oil 2 El 7 f ^fiSFQ^ B 
§01 SiQ. ZL 01^ ^gSAI#aHJ ^H#27f ^Ohl^^ ^2^2] 7H^7|- S7^KH! 1^ ul- 

U2J EU-2J ( I ine)01I °17H tl-^a 7H4^7|- ^Oh^l #71 Oil 2 El 7}- SSfiOOt S#d22| ° fc 0| S^O|-AI 
71 OHSOID. OlEitl- E^g ^^F7| mHAi^ °^§5AIS-x|°l t^S^g □ SOI £1^01 EHI2E|7h 

s-steot s#<ys:2i °*g goioi: m±^m ^ jhoi# ^^21 hh^oi ^^12 

2^-, #71 2521 Qi^^H ^^2J °-HgSAJ§X|^ 7IS2J 0|§2l0| BOISDS BSOI SiCf. Zl 0|£ 
^ Qi H c93 offiOilAI ^MSJT^EM 1^2^01 Z\n%> S^OI #g H JH ^£0U HloH gOCT 

71 [IH^OICK mm, ds^^giCg Sffi ^I01l ^§AI7I^ C06(Chip On 6lass)&^g Al-g^ llli, 

#at> bs§ &m #^asa. 

HEIHsL #g?gB (single bank) 751 ^e^E^g ^^OIuS il' ^ ^SiAISxl 

g ^^1^ ^fi7h 20IQ. 

Stan m 

£ 26Dtl LFE>yj 21 HOI °^§5AJ^Xl2J 5AIS^(100)g 0\W\\& 3 

^2|01[ dS:^^IC(120)g £Z\t>lH, 2| ^is^^^lCg §hU^ Zlg^l-Ot ^ ZlgDll S#d2 
g ^AIOII 2J7hm01 EHxl^ ^ Si^ 7§£l£g ^^lofOl #gaH(single bank) 7^g 7W3AI SEH 
MQ lai-oj ^e^kj.^^ °Hg£AI&*|g ^ ^ 7^t!S0IQ. £ ^S2J ^gSAI^j ^ 

4IS2J 7£g S □ XFAfl ggmS, 

B ^ h SS 2l^^¥Ei Xillg^iJSg °J7|-ir0|- #71 ^|lg^^5:21 2HH2J ^7|g ^ X11 2g^ldsg g 
g^^llCH^e^; #7! X1l1g^d2:2j ^ *±M ^71 Oil °]71-a^ ^Ilg#il2:a, #71 XHIg^da: 
21 ^ SffiH ^71011 °J7ha^ 7;il2S#<y2g T^lSt^ ^27E1S4B1I-; #7| g^XilOl^BOllAI m?*& 
XKm^V^ ^71011 [!>EF#7| d^XI&^BOll X1MS#Ai22h Xil2S#d2:g i^of]I, £A|0il 

aiBI 01^221- 7Jil27;il01dHg ^^^1-^ ds:°i7^eg it^hOI OI^OIXI^ ^SSAISx|21 ^giJMOl 
Q. 

°- S2J ^s^i^p A^| t | *nus3, 27HI- mu\ g^a^Ewa i^t^E^s ^eich ^§21 ^ 

7|g ^ Xillgqi!2:(CK1)g gq^'^BAl-g mm S^^Oh #71 ^MM^^H2J 2HH2J ^7|g ^ 
^2g^d2:(CK2)g l^^^B^Oil l^^Oi^EK200)HF; ^sL^BXKD)^ ^MS#^2:^ 

EW(D1) a ai»CHi!SS^BWC1)aF X1I2S#4!SS^EW(D2) a ai2«Oli!S:g^BXKC2)S 7#a 
#71 SIIBBiafiOJ §7|uh01 dsS^EWi #o« »!1S#d22F X-«2S#i!Hg 2!7^ 
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c» 4^1 azgeidssi « gu €?ma *Bi24 f d2i aisgdswEws gmin hi a 

OldSl Sn»01d£B«IEW3 *B(«U2 bain n23&d£S H2ssd£traEOTs i^5B a 239 
OldSS WZatMdSMBWS d2X1IO1^EK210)2W 4^1 JBIJlOldafWEWIffl SIS 

HRSETO(B1)2K 4*71 Jai3SdSSe!EOT» 3!S SJIdSEOT(AI), S H1da«eiS*K280)S 

^?«au, 4M hi?seots*h eiPhEi^ 4^1 nwoidsoi sim 4M xflid29-AT-£^Ei tsis^ 

SPtWOl SMdSS^EOTS 4>7I HUS^dSS g^o1= HI Id 2d ^§4^(240)2^ 4^1 312 
S||0)d2g^E.W£f H27SEOT(B2)S* #71 *B2g#d2^ETO2l- SIS Xfl2d2EW(A2) 9 

a2dS«B»SW290)S 73EIJ2, 4^1 XII2?g3A"1£^E1 ePffl = 4f7| *||2HCHd£0ll 2|«l &7| 
39l2d2EWM^Ei X||22#d21 2J7^0|- X02dS«B1EOTS 4^1 J||23#dSfl gqsfe H2dSd 
75^EK250)£3 01^0)73 21Q. 01 (IB. 4 V 7I dS29O1^B<210)S XI|1Mqd22| S SH2I- *£ 2BB 
^7|(HI $^£§ 2)7h£! 391134^221- WI2S4 t d2§ *)&5fe W&4=E!-(230)2h' 39l2§6!d22| 3 
am #71 Hlgg-dSar *fl2g#d2S §AI0B i^SH, 4-71 Sllgg-dSai- SI2g^i!Hi 

m^S^ §y XIII 1^1 d22| AB SWI ?7I2|- LO SJffl ^71 CHI Xfl3g#d22|- *H4g#d2S 

4^1 ?a 230)011 °i?ms.m m= sooi4=3(220)£s ^shoi 2ia. #7i ^s-^ekhi- mq\^b s 

XI 01 4=9-= SIU21 ICIW gefaCH gTJS' 4= 21P-. HEII2, 4"-7l HldSd^S^BHI- Xfl2d2d7 
g4EI= ^4=7H2J dSd^S ICS ^?gE|CH A) si °JSSh01 SSiaAIEl, £7011 U€m 21* &OI 

XU1d2d^g4=EKHI ol§S^ d2d^5IC2|- X02d2d^g^EHHI odgSI^ d2d^§IC71 oH_H5( *> 
£(270)3 gXISQ. 

#71 s ^ S 2j Agassi £8(ni ueks o«a sssroi «3*t£« *bsd. as Bsaa ? 

s 2|« S^SaOIIAI sS83EAI3r*|2| *U1g2!2| n^BB gOfl SAIIj *J- £EM(dot) tf2| 
35fllg#d2(d1)2|- J3I2S^2| mSSII g(HI 5AI1 t> ££(dot)g2| SI2g4 |, d2(d2)7|- dSS^EWS 

mn s^aa sMgaicsi hs-^ehh ^xhsjhsi sssq. oi tin. 4-71 mm 121 
siig#d2(di)su «m b°i Ja2s#d£(ce)= ximi^oii s^isioi hssq. zieih, .sMsaicsi 

g^XflCH4EHHI 2|fl #71 Hlftqsi 2HH2J ^IM H12Mq0i J1Hdsd7M4=E^ H^dSd^S 
49(HI 01 OH, 4^1 SI2M^0fl S^ISKfl 4^1 nSSH HI1S4^d2(d1)^ HHS4d2:^ 

E^A^g *U1dHd^&£B(240)(HI °±?Vi\Jl, 4^1 mglSH §2j ?3l2S4^dS:(d2)^ SI2S4^d2g^ 
EWS S^B SH2dHd^m^EK2S0)(HI °17\^U. Oia© 39 1g4^d2(dl)2h «l2§4fd2(d2)^ gAIOfl 

4^1 neiBH g2J fl|1S4^dS2F m^SII §2J ^2S4*dS7h SI2g^(HI g^lSKH SAIOfl g^£IS 
n+iejBH ^21 ai2^i!2(d3)a ra+ISHH §H| AI2S4 , -dS(tM)?|- Si IS 3 (HI €7im01 dSS^BAlS 

goi *rais gjqaoi 4^1 eMM3ic°j s&^ekh Tassa. oi n. 4^1 ^i2gqsi 1 4^1 

SIIM^^J 2 ^71 OS M^SmS.. 4K?I neilffl §2J HlS^dS(d1)2h mSHll g2J Jai2S4^d2(d2)2i # 
»af 4^1 n+I^BB §21 BI1S^d2(d3)2f m+I^SB Ifl2S4^d2(d4)°| gAIOil OI^OIS 

Q. 

4^1 n^JIB §2J 3g|1S4^d2(d1)£f u&M 1^| WI2S4^d2(c2)7i SI2M^0il §7IS|-OI icgi- 

a mai 011 M^aa, 4^1 siidsd^e^E^ s^dHd^^^sj dsd^sicoii^ 4-^1 naim 121 

391124^221- mSffifl «12S4 f d2?i- gAIOfl ffla(latch)SO-. 4^1 na»B§2| Sill 2 4^221- nHSB 
^£1 BI2S«-d271 EH SI & 39125^21 Qi ^lOBS r\+\<2M S2| fll1S4fd2(d3)21 ra+ ia!!H ^2J 
73122 4 t d2(d4)7|- d2d : ?§IC01l M^tHM EH*l(latch)aa. D.WM. °-*!§iAI§X|2J *!■ aej(line)Ofl 
oB&Sf^ «11g4^d2£F HI224-d27|- EHXIEIS 4^7 1 SlIS^HI- »I2S^E| dSd^SIC^ 2^ 
±12^25 gAIOfl 4^1 S4fd2M M^ttQ. 

a g-«2J ^StlS= §2ig ^M2S UV^ 21S?E^ OmEf 3 01 41:2 S UVCH 4E 2iQ. 

SH g5A | SX |o, iAIg^g 3ai1g^(A)2|- SI 22 21(B) g 7HI3S^(C)°I AB^M^S U^CH 24^d 
2S °}?m= ^ItlSM UEH3 2iO|Q. ^312, £10g E92| ^?=2|S01I 2J7KI= d22| D>«g U 

2101 d. =Msaic(2oo)= hs^ob g^itKH 24^21 tmmoy M2mmH\ BJizm wii2^ 

21 XII 225< 391 32 2 2| d2d^?glC(240, 250, 260 )S MAI Oil 24^2^ 2J7l*!-a. 4^1 
£921 ^?=5lS^ 5MSE1IC(200)0U 21^3= 24^d22| 2J»^7|(HI tHStfc HUS^OII Hlofl ^ d2 
d^SICOB °J7|-aS 24^d22| BH£l^7l°i SI2M^2J ^71 M 3UH0I4+ STB ^ 2iQ. ^. 4^1 Xfll 
S^OB UloB SI2S&12I ^7IS nffllS Sl-XiaS. n;H21 2 4^1 2 M gAlOB 31x1 IT 4 2IQ. 

g ^S2| ^WtlS= SEgEIICOB 0B2EI2F IT£ AHS^E^I 5*^1 CH 2101 SI^HAI 2JS*EI= 24d 
Si §A|S|«M S&SI-SQ^I- pejSJO. 01 UB. 24^d2M ej^iTs UB(HI= i§2| §>S gj^ 

M»01l W7I5H1, g^W UH(HI= 4-^1 2J^S^2| =HH *J\m 5^= g^M^Ofl S7ltJ-CI-. HE1 

ES. d2d^lC71 24 v d21 EH*lt|-= ^g^III-^^ g^Omi-S #011711 SQ. 

3EHA1, B ^S2| =im^m$?y 2HH0I4- ^£°§, ^s^ii^m °J5B 

□ ga3 (double bankRiS d2d : ?§ICg ^igtllOt *"S SEH2J ^=11^21 &EI 4gS3(single 
bankR^S d2d^?§ICS 7S¥ ^ SIO. 0HJ& §£H2| ^§iA|&*iaO 

SMgEilCOII 73§EI^ IHiaEI 37|71- SCH£HS, SMSEIIC2| &W AL AlZI-TH^^I (Timing Counter) 
2| 7fe«£ M±m Mm 4= 21 CI. 

g^tJ I. ajSIAISflSJ qietlSOB 2101AI. 

2I^S^E1 TifllSejdSS 2!7Hr0i 4^1 SI11^d22| 2BH2I ^7\m XII 21&!d21 1 
e«3aoi4=S-2l-; 



7-4 
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7. a|SIAIS«2| ^SSISOil SlOiAl, 

J9I JUIM^dS^ 3ft SBS ^7I¥E1 neiKH e!7hEI = n7H2J g^d^M HS*h= t'2»§4e 

8. H7U0I SiCHAf, £91 n?H2J 3^2 § Oibz tHUSh £91 nffl2| aoi4!£ § CHh: SIU 
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(54) DRIVING CIRCUIT OF LIQUID CRYSTAL DISPLAYING DEVICE 



Abstract 

The present invention relates to a driving circuit of liquid crystal displaying device; and, 
more particularly, to a driving circuit lowering a driving frequency in latching a video 
signal to a signal line driving integrated circuit (IC) in order to applying a video signal 
to liquid crystal displaying device. 

In conventional liquid crystal displaying device, a driving frequency is high and leads 
to many electrical loads on a signal line driving IC to thereby get the operation of the 
liquid crystal displaying device unstable, and correspondingly the signal line driving IC 
is to be installed in the configuration of a double bank, or there has been used a way of 
latching a video signal to the signal line driving IC connected to a signal line of each 
partitioned area after partitioning a displaying area of the liquid crystal displaying 
device into two. Therefore, there are caused problems that the efficiency of a board of 
the liquid crystal displaying device gets lower and a high capacity of memory gets 
needed due to the partition of the video signal. 

In accordance with the present invention, the displaying area of the liquid crystal 
displaying device is partitioned into as many areas as the number of the signal line 
driving IC and each area is combined with a plurality of blocks. A controller IC provides 
a video signal inputted from the exterior in synchronization with a first clock to each 
block at the same time in synchronization with a second clock having two or more times 
longer cycle than the first clock. The video signal is latched to the signal line driving IC 
connected to each block at the same time in synchronization with the second clock. 
Consequently, the signal line driving IC is possible to drive at a lower driving frequency 
in accordance with the present invention than the conventional invention. In 
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accordance with the present invention, a driving circuit allows a liquid crystal 
displaying device to be made up in the configuration of a single bank, whereby the 
efficiency of a board is increased and also it is possible to design the driving circuit 
having the small size of memory built-in compared with a partition driving liquid 
crystal displaying device. 

Representative Drawing 
Fig. 7 
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Specification 

Brief Description of the Drawings 

Fig. 1 shows a structure of a general liquid crystal displaying device partly; 

Fig. 2 shows a structure of a bottom board of a liquid crystal displaying device roughly; 

Fig. 3 shows a liquid crystal displaying device including a signal line driving IC; 

Fig. 4 shows a partition driving liquid crystal displaying device; 

Fig. 5 shows a liquid crystal displaying device in the configuration of a double bank; 

Fig. 6 shows a liquid crystal displaying device roughly in accordance with the present 
invention; 

Fig. 7 is a block diagram showing a driving circuit of a liquid crystal displaying device 
in accordance with the present invention; 

Fig. 8 shows a waveform of a signal provided to a driving circuit in accordance with 
the present invention; 

Fig. 9 illustrates another embodiment in accordance with the present invention; and 

Fig. 10 shows a waveform of a signal provided to a liquid crystal displaying device and 
a driving circuit shown in the Fig. 9. 

* Description of Reference numerals in the Drawings* 

10 : Scanning line drivinglCll : Signal line drivingIC12 : Liquid crystal panel 

13 : Thin film transistorl4 : Scanning linelS : Signal line 

16 : Pixell7 : ControllerIC18 : Common wiring 

20 : Polarizing plate21 : Second board(upper board)22 : Color filter 

23 : Common electrode24 : Liquid crystal25 : First board(Bottom board) 

26 : Pixel electrode30 : Signal line driving IC of area A 

31 : Signal line driving IC of area B 

32 : Signal line driving IC of odd number column 

33 : Signal line driving IC of even number column 

100 : Displaying area of liquid crystal panel (separated area) 
110 : ControllerIC120 : Signal line driving IC 

130 : Signal line200 : Clock control means210 : Signal control means 

220 : Signal provision means230 : Signal storage means240 : Fist signal line driving 
means 

250 : Second signal line driving means 260 : Third signal line driving means 
270 : A set of fist signal line driving means and second signal line driving means 
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280 : First signal output terminal290 : Second signal output terminal 
CK1 : First clock CK2 : Second clock 

D : Video signal input signalDl : First video signal output terminal D2 : Second video 
signal output terminal 

D3 : Third video signal output terminalCl : First control signal output terminal C2 : 
Second control signal output terminal 

C3 : Third control signal output terminal 

dl, d2, d3, d4, d5, d6, d7, d8, d9, dlO : Video signal 

Detailed Description of the Preferred Embodiments 



Object of the Invention 



Field of the invention and Description of the prior Art 

It is an object of the present invention to provide a driving circuit of a liquid crystal 
displaying device of high performance and increased operation reliability by lowering a 
frequency of a driving clock needed in providing and latching a video signal to a signal 
line driving integrated circuit (IC) thereby reducing loads to the driving circuit of the 
liquid crystal displaying device and peripheral devices. 

Currently, a cathode ray tube (CRT) is most commonly employed for displaying 
devices. However, the bigger the size of a displaying device employing the CRT gets in 
order to enlarge a displaying area, the bigger and heavier the volume and the weight 
gets, and thus there follows a disadvantage that installation area needs to get broadened 
and the device is unhandy to carry about. For that reason, the CRT-employing 
displaying device is not suitable for displaying devices such as a monitor of a wall rack 
type television or a portable computer which are expected to be in great demand in the 
future. 

In order to overcome the above disadvantage of the CRT, they are in process of 
developing thin and light-weighted flat type displaying devices compared with a CRT 
of the same displaying area. This flat type displaying devices include a liquid crystal 
display (LCD), a plasma display panel (PDP) or the like and at present a utilization rate 
of the LCD is higher than any other displaying devices. 

A rough structure of the above liquid crystal display (LCD) is shown in Fig. 1 and Fig. 
2. Fig. 1 shows a structure of the LCD partly and Fig. 2 shows a structure of a bottom 
board of the LCD shown in Fig. 1 roughly. The LCD includes an upper board(21) 
which a polarizing plate(20), a color filter (22) and a common electrode(23) are 
attached to; a bottom board(25) which a thin film transistor(13) and a pixel 
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electrode(26) are formed on; and a liquid crystal(24) which is injected between the 
upper board and the bottom board. In the bottom board, a plurality of scanning 
lines(14) and signal lines(15) are orthogonally formed each other. A pixel(16) and a 
thin film transistor are formed on each cross part in which the scanning line and the 
signal line are crossed each other. The pixel(16) refers to the liquid crystal(24) which is 
injected into the pixel electrode(26), the common electrode(23), and there between. 
Also, a signal line driving IC(11) connected to the signal line(15) and a scanning line 
driving IC(ll) connected to the scanning line(14) are attached to the bottom board(25). 

Thin film transistor(13) not shown in the drawing includes a gate electrode, a source 
electrode, and a drain electrode, wherein the gate electrode, the source electrode, and 
the drain electrode are connected to the scanning line, the signal line, and the pixel 
electrode, respectively. And, a semiconductor layer is placed between the source 
electrode and the drain electrode, through which a current flows between the source 
electrode and the drain electrode when a voltage is provided to the gate electrode. 

Both scanning line driving IC (10) and signal line driving IC(11) which are attached to 
the bottom board, receive a control signal and a video signal from the controller IC(17) 
configured in the exterior such as a print circuit board(PCB). 

The LCD shown in the Fig. 1 and Fig. 2 is operated as follows. First, a video signal is 
provided from the controller IC(17) to the signal line driving IC(11) at a specific cycle. 
The video signal has gradation information to be provided to the pixel electrode(26) 
corresponding to a R(red), a G(green), and a B(blue). And, a regular voltage constantly 
flows to the common electrode(23) of the second board(upper board)(21), whereby a 
regular voltage difference is kept up between the pixel electrode(26) and the common 
electrode. The signal line driving IC latches the video signal from the controller IC to a 
built-in latch circuit(not shown) and in the meantime, if video signals for a horizontal 
line are all latched to the signal line driving IC, the video signals for the horizontal line 
are provided to the signal line(15) of the first board(Bottom board)(25) at a time. At 
this time, according to a operation signal from the controller(17), the scanning line 
driving IC(10) provides a scanning voltage to the scanning line(14) connected to the 
gate electrode of the TFT(13) to which the pixel electrode(26) to receive the video 
signal is connected. 

When the scanning voltage is provided to the scanning line, the TFT connected to the 
scanning line turns "on," and a video signal which flows in the signal line connected to 
the source electrode, is provided to the drain electrode through the semiconductor layer. 
Then, a voltage is provided to the pixel electrode connected to the drain electrode and 
the voltage difference between the common electrode and the pixel electrode varies. At 
this time, a molecular arrangement of the liquid crystal(24) between the common 
electrode and the pixel electrode changes thereby causing light transmittance to change, 
whereby the LCD shows video. 

Because the LCD of the high resolution generally needs the large number of signal 
lines, a plurality of signal line driving ICs(ll) are installed as shown in the Fig. 3. The 
plurality of signal line driving ICs are connected to the controller IC with one common 
wiring(18), and receive and latch, in sequence, a video signal corresponding to one dot 
from the controller IC(17) through the common wiring(18), and when video signals 
corresponding to one line are all latched, the video signals are outputted to the signal 
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line(15) at a time. 

In order to latch video signals to all the plurality of signal line driving ICs, the 
controller IC(17) is to output the video signals at a very high speed. In other words, an 
operation frequency of the controller IC is to be high. This high operation frequency 
brings considerable electrical loads to the signal line driving IC and peripheral devices, 
and also electromagnetic interference(EMI) due to the high frequency amounts to 
considerable quantity. 

To overcome this problem, hence, there have conventionally been used a manner of 
partition-driving the LCD as shown in the Fig. 4 and a manner of designing the LCD in 
the configuration of the double bank installing the signal line driving IC at the top and 
the bottom part of the bottom board as shown in the Fig. 5. 

In case of the partition driving LCD shown in the Fig. 4, there is employed a manner of 
grouping the plurality of signal line driving ICs into A and B parts and then providing 
and latching video signals to each grouped signal line driving IC. Description of the 
operation of the partition driving LCD is as follows. In case video signals of a first line 
are provided to the controller IC, the controller IC stores a video signal corresponding to 
an A area and a video signal corresponding to a B area in a built-in memory(not shown) 
therein(17) in sequence, and when video signals of next line are provided, the video 
signals of the first line stored in the above memory are provided and latched to an A and 
a B signal line driving ICs at the same time, respectively. Thus, the driving frequency is 
possible to reduce to a half as much as that in the driving circuit of the LCD shown in 
the Fig. 3. 

The Fig. 5 shows an LCD in configuration of the double bank. The LCD includes a 
signal line driving IC(32) connected to a signal line of an odd number column and a 
signal line driving IC(33) connected to a signal line of an even number column, which 
are installed separately. The driving frequency is possible to reduce to a half as much as 
that in the driving circuit of the LCD shown in the Fig. 3 by providing and latching 
video signals to the signal line driving IC(32) and the signal line driving IC(33) at the 
same time. 



Technical Problem to be Accomplished by the Invention 

However, there is a disadvantage that much memory is needed to store the video signal 
in case of the partition driving liquid crystal displaying device shown in the Fig. 4. The 
reason is that the higher the resolution of the liquid crystal displaying device gets, the 
more the number of the signal line gets, and thus, the number of pixels to be provided 
to one line gets numerous thereby causing the quantity of video signal stored in 
memory to get numerous. In order to overcome this disadvantage, it is required to 
reduce the quantity of the video signal to be processed in the memory by partitioning a 
pixel area of the liquid crystal displaying device into much more, however partitioning 
the pixel area into two or more leads to a disadvantage that peripheral wiring get 
complicated. 

Also, there is a demerit that the utility efficiency of the board is decreased in the liquid 
crystal displaying device in the configuration of the double bank shown in the Fig. 5. 
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The reason is that an area where the thin film transistor and the pixel electrode are to be 
placed on the bottom board, gets narrower in the configuration of the double bank than 
the single bank. Particularly, when there is used a chip on glass(COG) manner that the 
signal line driving IC is directly installed on the bottom board, the demerit mentioned 
above gets more serious. 

Accordingly, it is necessary to design a liquid crystal displaying device in which it is 
possible to reduce a driving frequency to half or less even in the configuration of the 
single bank. 



Composition and Function of the Invention 

As shown in Fig.6, the present invention provides a driving circuit capable of driving 
a liquid crystal displaying device(LCD) at a half as much frequency as the conventional 
driving circuit, wherein it is performed to partition a displaying area(lOO) of into a 
plurality of areas and to install a signal line driving integrated circuit(IC) (120) in each 
partitioned area, and to group every other signal line driving IC and then to provide and 
latch video signals to each group at the same time. More detailed description of a 
driving circuit of an LCD in accordance with the present invention is as follows. 

In accordance with the present invention, a driving circuit of a liquid crystal displaying 
device includes: clock control means outputting a second clock signal having two times 
longer cycle than a first clock signal in response to receiving the first clock signal from 
an exterior; signal storage means storing a first video signal provided at the first cycle of 
the first clock signal and a second video signal provided at the second cycle of the first 
clock signal; and signal provision means outputting the first video signal, the second 
video signal, a first control signal, and a second control signal at the same time 
according to a cycle of the second clock signal outputted from the clock control means. 

Referring to Fig. 7 showing a driving circuit in accordance with the present invention, 
the driving circuit includes: clock control means(200) having a clock input terminal and 
a clock output terminal, receiving a first clock signal(CKl) having a specific cycle 
through the clock input terminal, and outputting a second clock signal(CK2) through the 
clock output terminal having two times longer cycle than the first clock signal; 

signal control means(210) having a signal input terminal(D), a first video signal output 
terminal(Dl), a first control signal output terminal(Cl), a second video signal output 
terminal(D2), and a second control signal output terminal(C2), receiving, in sequence, a 
first video signal and a second video signal through the signal input terminal in 
synchronization with the first clock signal, and outputting at the same time the first 
video signal, the first control signal, the second video signal, and the second control 
signal to the first video signal output terminal, the first control signal output terminal, 
the second video signal output terminal, and the second control signal output terminal, 
respectively, in synchronization with first cycle of the second clock signal ; 

first signal line driving means(240) having a first driving terminal(Bl) connected to the 
first control signal output terminal, a first signal terminal(Al) connected to the first 
video signal output terminal, and a first signal output terminal(280), receiving the first 
video signal from the first signal terminal in response to the first control signal from the 
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first driving terminal, outputting the first video signal to the first signal output terminal; 
and 

second signal line driving means(250) having a second driving terminal(B2) connected 
to the second control signal output terminal, a second signal terminal(A2) connected to 
the second video signal output terminal, and a second signal output terminal(290), 
receiving the second video signal from the second signal terminal in response to the 
second control signal from the second driving terminal, outputting the second video 
signal to the second signal output terminal. 

At this case, the signal control means(210) includes storage means(230) storing the first 
video signal and the second video signal provided in sequence at the first and the second 
cycle of the first clock signal; and control means(220) outputting the first video signal 
and the second video signal at the same time during the first cycle of the second clock 
signal, controlling provision of a third video signal and a fourth signal to the storage 
means(230) in sequence at the third and the fourth cycle of the first clock signal while 
outputting the first and the second signals. The storage means, the control means, and 
the clock control means are possible to integrate together on one integrated chip for 
design. The first signal line driving means and the second signal line driving means 
include a plurality of signal line driving ICs, respectively, and are adherently installed 
each other, however, the signal line driving IC corresponding to the first signal line 
driving means and the signal line driving IC corresponding to the second signal line 
driving means are installed one by one by a set as shown in Fig. 7. 

Referring to Fig. 8, an operation of a driving circuit will be illustrated in accordance 
with the present invention. A first video signal(dl) for a dot and a second video 
signal(d2) for a dot are inputted through a signal input terminal from an external input 
device such as a computer and stored, in sequence, in storage means of a controller IC, 
wherein the first video signal and the second video signal are to be displayed at the n-th 
and the m-th columns of a first area and a second area of a liquid crystal displaying 
device, respectively. At this time, the first video signal(dl) and the second video 
signal(d2) of the n-th and the m-th columns are stored in synchronization with a first 
clock. And, a second clock having two times longer cycle than the first clock is 
outputted to a first signal line driving means and a second signal line driving means by a 
clock control means of the controller IC. At this time, the first video signal(dl) of the n- 
th column is provided to a first signal line driving means(240) through a first video 
signal output terminal and the second video signal(d2) of the m-th column is provided 
to a second signal line driving means(250) through a second video signal output 
terminal. The first video signal(dl) and the second video signal(d2) are outputted at the 
same time. 

While the first video signal of the n-th column and the second video signal of the m-th 
column are outputted at the same time in synchronization with the second clock, a first 
video signal(d3) of the (n+l)-th column and a second video signal(d4) of the (m+l)-th 
column are inputted through the signal input terminal in synchronization with the first 
clock and stored, in sequence, in the storage means of the controller IC. At this time, 
since the first cycle of the second clock corresponds to the second cycle of the first 
clock, the output of both the first video signal(dl) of the n-th column and the second 
video signal(d2) of the m-th column and the input of both the first video signal(d3) of 
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the (n+l)-th column and the second video signal(d4) of the (m+l)-th column are 
performed at the same time. 

In case the first video signal(dl) of the n-th column and the second video signal(d2) of 
the m-th column are outputted at the same time in synchronization with the second 
clock, the first video signal of the n-th column and the second video signal of the m-th 
column are latched in the signal line driving IC of the first signal line driving means and 
the second signal line driving means at the same time. During a next cycle of the second 
clock, the first video signal(d3) of the (n+l)-th column and the second video signal(d4) 
of the (m+l)-th column are latched in the signal line driving IC continuously. 
Thereupon, when all the first and the second video signals corresponding to a line of the 
liquid crystal displaying device(LCD) are latched, the signal line driving IC of the first 
area and the second area performs outputting the above video signals to all the signal 
lines at the same time. 

In accordance with the present invention, it is also possible to operate the driving circuit 
in the manner of partitioning an area into more than two. Fig. 9 shows a driving circuit 
providing video signals in the manner of partitioning a displaying area of a liquid crystal 
displaying device into three areas of a first area(A), a second area(B), and a third 
area(C). Fig. 10 shows a waveform of a signal provided to the driving circuit shown in 
the Fig. 9. A controller IC(200) receives video signals in synchronization with a first 
clock and provides the video signals to respective signal line driving IC s(240,250,260) 
of a first area, a second area, and a third area in synchronization with a second clock. 
Therefore, by operating the driving circuit shown in the Fig. 9, it is possible to embody 
a second clock having three times longer cycle than a first clock, wherein the first clock 
corresponds to an input cycle of the video signals provided to the controller IC(200) and 
the second clock corresponds to a latch cycle of the video signals provided to the 
respective signal line driving IC. In other words, it is possible to latch the n number of 
video signals at the same time by making the cycle of the second clock n times longer 
than that of the first clock. 



Effect of the Invention 

A driving circuit in accordance with the present invention stores video signals from the 
exterior temporarily and output the signals by using storage means such as memory 
included in a controller IC. At this time, receiving the video signals from the exterior is 
performed by being synchronized with an input clock having a specific cycle and 
outputting the video signals is performed by being synchronized with an output clock 
having two or more times longer cycle than the input clock. Thus, a driving frequency at 
which a signal line driving IC latches the video signals is reduced to a half or less. 

Since the driving frequency is two or more times lower in the driving circuit in 
accordance with the present invention, it is possible to form a signal line driving IC in 
the configuration of a single bank, differing from the conventional driving circuit which 
had to make up the signal line driving IC in the configuration of a double bank. 

Moreover, since the size of memory placed in the controller IC is smaller than that of 
the conventional partition driving LCD, a possibility of error generation in a timing 
counter is possible to minimize in the design of the controller IC. 
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(57) What is claimed is: 
Claim 1 

A driving circuit of a liquid crystal displaying device, comprising: 

clock control means outputting a second clock signal having two times longer cycle 
than a first clock signal in response to receiving the first clock signal from an exterior; 

signal storage means storing a first video signal provided at the first cycle of the first 
clock signal and a second video signal provided at the second cycle of the first clock 
signal; and 

signal provision means outputting the first video signal, the second video signal, a first 
control signal, and a second control signal at the same time according to a cycle of the 
second clock signal outputted from the clock control means. 

Claim 2 

The driving circuit as recited in claim 1, further comprising: 

first signal line driving means outputting a signal voltage in response to receiving the 
first video signal and the first control signal; and second signal line driving means 
outputting a signal voltage in response to receiving the second video signal and the 
second control signal. 

Claim 3 

The driving circuit as recited in claim 1, wherein the signal storage means performs 
storing the first video signal and the second video signal according to a cycle of the 
first clock signal. 

Claim 4 

A driving circuit of a liquid crystal displaying device, comprising: 

clock control means outputting a second clock signal having three times longer cycle 
than a first clock signal in response to receiving the first clock signal from an exterior; 

signal storage means storing a first video signal provided at the first cycle of the first 
clock signal, a second video signal provided at the second cycle of the first clock signal, 
and a third video signal provided at the second cycle of the first clock signal; and 

signal provision means outputting the first video signal, the second video signal, third 
video signal, a first control signal, a second control signal, and a third control signal at 
the same time according to a cycle of the second clock signal outputted from the clock 
control means. 
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Claim 5 

The driving circuit as recited in claim 4, further comprising: 

first signal line driving means outputting a signal voltage in response to receiving the 
first video signal and the first control signal; second signal line driving means 
outputting a signal voltage in response to receiving the second video signal and the 
second control signal; and third signal line driving means outputting a signal voltage in 
response to receiving the third video signal and the third control signal. 



Claim 6 

The driving circuit as recited in claim 4, wherein the signal storage means performs 
storing the first video signal, the second video signal, and the third video signal 
according to a cycle of the first clock signal. 

Claim 7 

A driving circuit of a liquid crystal displaying device, comprising: 

clock control means outputting a second clock signal having n times longer cycle than a 
first clock signal in response to receiving the first clock signal from an exterior; 

signal storage means storing n number of video signals provided at from the first to the 
nth cycle of the first clock signal; and 

signal provision means outputting the n number of first video signal and n number of 
control signals at the same time according to a cycle of the second clock signal 
outputted from the clock control means. 

Claim 8 

The driving circuit as recited in claim 7, further comprising: 

n number of signal line driving means, each outputting a corresponding signal voltage 
in response to receiving one of the n number of video signals and one of the number of 
control signals. 

Claim 9 

The driving circuit as recited in claim 7, wherein the signal storage means performs 
storing video signals in sequence according to a cycle of the first clock signal. 
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